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mm^i mmm 

S: ^ r i: S: # 1^ i: i- S V >f ^ n =1 > tr - ^ „ 

wmitm^(Dim.m^is^-n(D}i^\zmm^^=^')'r>( h<D^m\z^^-t 

r ^ 1 fH^® ^ n Z3 > kf 3. - ^ „ 

[If 3 ] itSHiz ^=^')7-^ m^m^m-^. 
Lr=.ii^izm^m^^mti-ts-mmm^'y>^ii. 
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9 #2000—3 7 582 ^ 

i: S:#^^-r 1 ia«®v>f ^ n n > tf i - ^ „ 

r K l/>^7tJ '^7 > ^ ®^0»H®^^^"t-5 T K l/^ t/';^ ^ ^ ^ 

sa*^ 3 IH®a) v>f □ n > tfa- - ^ „ 

ffflBf^^^- b t MIH i: ^ > ^ ^^"^ ^ ^ ^ ^ ^ ' 
i: S V ^ ^ D 3 > ^ - ^ c 

[0 0 0 1] 
[0 0 0 2] 

X'e&SJTAG (Joint Test Action Group):4<— h 1 1 bTV^^„ JTA 
-fS^TMS, U-fe^y hM^TRST. J^xy&zf]^- ^ T D O^om^'P^y'^ T )V 
[0 0 0 3] 
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#2000—37582 

J TAGTjf- h 1 1 lix yt.^ ^y^mi 2^^LXTAP (Test Access Port) 
13, 1 4tCg^^$nTVAS. >^>f ^y^asi 2li, M^Sg^C^^-TSir ^^l U 

lilTAPlS, 14(Dra$:g^^b, -fe^o. U 5^>f ##S E Q*^#;^e>nfei:^ 
iZit7ty^mhL^£-oX J TAG/K- Ml ^TAP 13.14 ©^Sr^yil-T^ 

[0 0 0 4] 

TAP 1 3tt, M^^l 5 $::^L/T4»3)Ei^afa^S rcPUj i:V^e)) 

letCg^^tl, TAP14li, 7 S::fM^T:7^y exrtROM (#^^ 

;t«rig«i^»l§14;*^U) 1 8lCg?^$tlTV>So TAP13tt. ^^A^y^^lC 

^Av^^mf)^^ J tagtk- h 1 1 ^ifrvx¥^^n^u.^m-^^MmLxc 

pu 1 6 ^mm-t^umz. 3<Z)CPU 1 eoo^^M^STT'Ay ^^BM^ffi^-r 

&t;<3DT'fe-g>e *:fe> TAP14li, Umm^^mmhX y ty=LROMl 8 
[0 0 0 5] 

CPUl 6 Hy^v t/^ROMl 8 It. TK l^X/IXl 9. M^A:^ 2 OJ^^ 

i^y^^i^iEv h^nr^t^K. tffia-fe=^^U5^>f ^#sEQ*^x-r*y5^i$i 2® 

M^SS^ic^^ e> tiS <k ^ ic o T v^ S o 
[0 0 0 6] 

3® Ji^JJ^-^^^f 3>T'«, ^y S/:aROM 1 8 ^ ^'^^^ii^ nX V^:& 

V^^:#^C^i, •b^a.Vr^ifvhltV'^Evh^Mt./Si^XiS*). ±^=LV'r^^ 
#S EQ^iffi:^^S^lTV^;^;V^. t^!oT, J T A G/K- h 1 1 l±, 7s^y^mi2 
S::^bTTAP13, 1 4 icg?^^ tlT V^So 
[0 0 0 7] 

Z:®^^^T% J TAGtK- h 1 1 IC^^A^y ^^g$:g?^L. :7^xy^>rLROM 
1 8JC5^-^^-/DiJ^^A$:«#jitfi:^^lC. CPUl 6 ®l&f^5^ai y 
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0 



[0 0 0 8] 

AGjK- h 1 1 A^TAP 1 3, 1 4jb^e>^Uil^tl. ^1^^*^e>3(Z) JTAG>J<- 
M 1&:^L/TCPU1 6-^"7^^y^n.ROMl 8 tCT i^-fe:^t--5 3 

[0 0 0 9] 

?:^35"rS'iMI*^^t:^'&-^*'^fe'&- ^«><k-^=^^-^> J T AG/K- h 1 1 

li. - (?) V >r n > S: fc'^S^^s: $: ^ y S iS^M S 3 .i: =fe ^ ^ - 

[0 0 10] 

^y M.fc^T'=b, #S©^#lcj:y JTAG7J<-M 1 :^^^fflT'^§ v-f 3 > 

[0 0 11] 
[^® -6 ©^S] 
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[0 0 12] 
[0 0 13] 

TttflBSamagA^e>^*^ffi$ti:t5^-^ ^ttriE-T"- ^ C-BSif $tl:t5='- 

®^^*^m^®^itlcM b i: ^ IcMl^m-^ 5: ffi:^-r ^ -^ISiSC* -t? > ^ i:. ttfffi 

[0 0 14] 

[0 0 15] 
[0 0 16] 

5 mi£# 2001-300 



#2000 — 37 582 

[0 0 17] 

•fe ^ U 5^ >f fi X. T V ^ o 

[0 0 18] 

[0 0 19] 

JTAGd<- h 1 1 $:^bTV^So J T A GtK- h 1 1 li, ^^^0^^ 
R S T, S.t?ffi:^37^- ^ T D O^CDM-^^ U T>n/7=- S: Affi:^3t-<5=b®T'^ 
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[0 0 2 0] 

J TAGjK- h 1 1 tt, X>r ^y^^l 2 $::/M^TTAP 1 3, 14lcM^$n 

:feoT JTAGiK-b 1 1 ilTAP 1 3, 14CD^S:g^^L. U^JV "H" (Dt. 
niZlt:tyVtmii:^^X J T AG:i<- hllilTAPlS, 1 4®^$:^yift 

[0 0 2 1] 

TAP 1 3li. 5 Srr^LTCPU 1 6lC^^Stl, TAP 1 4ld:, M 

mmi 7 ^';tLX^^yiy=LROMl 8izmm^nx\>^^o TAP13li, •r'/t 
^y^^tc, -T^A^y ^^^g:«)>e> J TAG/K- M 1 ^iftl^X^^^n^^^m^^ 
mmLXCPU 1 6$:^#-t--5i:^^JC, ZICDCPU 1 6 <D^/cffi^^-?A^y ^^fi 
fi!l^ai;d-r-5=fo®-e$>So ^fc> tap 14 id:, -T^A^y i5^^{C^lg|M-^$:«S^L 

[0 0 2 2] 

CPUl 6 i/czROMl Sit. M^AX 2 0 ^ ^^^X 2 1 Tg^ 

PU 1 6;b>?>ffii7$tl-5T Kl/X##AD 1 l^, TKbX7'?Xl 
9*^^-fel/^3f (SEL) 2 2 $::^LT:7^-/->zrROMl 8lC#;t^tlSJ:-9 

M-^*^ AND d&aH^- h) 2 3 5::;M^TX>r ^y^^Sl 2CDM^S§|^lC-^;t 
[0 0 2 3] 

MJc, z:®v>f3>tt, J T agjK- h 1 1 icx>r ^y^$:/^$•r^c^^$tlfc 

TAP 2 4 S::tbTV^So TAP24li. J T A G/K- h 1 1 e>-^;t ^tlfe ^ 
n ^);^7##TCKi:A:d5^-^TD Ilct^^oT, i/D r;i/7^-^ S D$:ffi:^ji--5 
=b(Z)T*fe-5„ TAP24li, X'f^y^gPl 2i: JTAG/j<- M 1 ^1®^ 

® m :^77='- ^ T D O $: tfim-r S 5: ^ b T V ^ -5> . 
[0 0 24] 

TAP 2 4*^e>m:*jsnse/y r;i/-T'-^? sDii, -T^-^^mc^s^^ b i/i^x^ 
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[0 0 2 5] 

^>yhiypyt.3f 2 5, 2 6 (Dmminijmit. ^n^etiit^m icMP) 21^ 

n-^V^9 2 2CD||2(Z)A:^{B!llCg^^$tlTV^<2>o itie^2 7®||l©A*ffl[Itt 

, ^'-iiA7.2i\zmm-^t\>x\i^^. jtieii2 7tt, %iAx:^^2(OK±m\z^ 

. Z.<Dimi^2 1 (Dd^^m-hK >r>7l-^ 2 8 $::^LTAND 2 3®I|2C0A:^J 
[0 0 2 6] 

0 1 CDT>f ^>^CJ3V^T, "7 ^ ^> n R OM 1 8<D-fe^a.i;^>f \f:vVff-'^V 

ROMl 8*^P>ffi:^Stl-5-fe=^^U5^W'#^S E Ql± "L" -^fe*;, X-f^y^^S 
1 2li:^>^^ffii::&U, JTAGjJf-Mltt, r ©X>r »y 1 2 5::^bTT 
API 3. 14lC^^$tl'5o ^tc. -fel/^^2 2li, 0^b;&V^S^I^m^^CJ: 
oTl|l(3DA:^jfi!l*^ig#(54x, CPU 1 6®T K^::^##AD 1 *'t:7^ -/ R 
OM 1 8lC#AP>tlSo 
[0 0 2 7] 

Z-OV^mX. J TAGjK- M 1 lC5^A^y i^^ttSrg^ML. >'^^yS/:iROM 
1 8Jc^-^^:/D^^A$:*^iitf^^lc. C PU 1 6(Z)l&f^^3i'i;^J7;g.tf:/ 

[0 0 2 8] 

'^^=L^)'T>< y^V Vff'-^V h^tl-Si:, 7^*y e/o-ROMl 8 *^e>ffi:d$tl-5 
L" AND 2 3 ®ai:*j'fi-^tt "H" U , x^^y^gpi 2*^:^:7 
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*^m^j5j^o 3ti{c«fcy, jTAG/K- h 1 i*^TAP 1 3, i4*^e>^yii$ 

tl, J TAG^- hi l?:/MyTCPUl 6 -"Jj:?^ R OM 1 

8^(3[)T^-fe>^*^^if:$n> T^nXD-fe^n-UT^^A^^a^nS, — CP 
U16tt. TKl^y^^'IXig. tl^7tx2 OS-O^T^-^A:^ 2 1 $:/rbT7^-/ 
i/nROMl 8i:g^^$4x, z:©7^^yi/^ROMl 8lC§^jitnfc>''D^^ 
A lca-:5 V^ T ® M^^IiS^^ff t) n S o 
[0 0 2 9] 

ROMl 8cticZ):;/'ni^^A^$:^iEi-Sfc«)Jc, -fe^o. y 7^>f if y h^^lS^-TS 

[0 0 3 0] 

^•r. T^A^i/^^tt?: J TAG:K- M 1 {C^^L, -fe 1/^7 ^ 2 2 A^H 2 ©A 

ROMl 8C0T K l^:^^§5^^C^^$tl-5■. 
[ 0 0 3 1 ] 

fiJcJC, :7^^y i/^ROM 1 SCDsHltl^^li, ^?'•r-g>A^Ci:oT^*g6^T 
^S<5DT', ttScJDT FU>^AD 2 i:^®r Fl/XAD 2lcM/S-r'55='-^DT 2 
j^^LT^^A^y iJ^'^g*^?) J T AG/K- M 1 ic-^x.e„ rFUXAD2i: 
2li]lg<SJcT AP 2 4 tC32ie>tl, 3(?)T A P 2 4 ^^3^115^- ^5? S D il 
l/Te/:7 h l/>>'>5.^ 2 5, 2 6lCtti;^j$tlSo SD«, t/'7 M/S^'>?. 

^2 5, 2 61C j:oTM7j?:2/-7 h LT-fiJit^lxS^ rtlJCj:*;. i/-7 M/>:/'x^ 
2 6, 2 5lCli. ^tl^tlT Kl^XAD 2S:t)^^-3?DT 2*^^i$Stl-5o 
[0 0 3 2] 

i>-7 h 2 6 {C^^f $4x;tr Kl^:^AD 2 li, ir U^^5? 2 2 Sr^LT 

^^yJ/a-ROMl 8(Z>r KU'>^ag^lC^;^^tl. r^y'^^y 5>a.ROM 1 8<Z)T 
K1^>^AD 2®!^^, |l|It>5^-^?DT 1*^7^-^AX2 1 Cai:^J$tl^c ^fc, 
V\yV7.^2 5lc>g^if$4x:rc7=-^DT2tt. Jti(^2 7(Z)||2®A:dfi!ltC 
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© #2 0 0 0 — 3 7 5 8 2 

-^DTl, DT2tt^^^bVN®T', itm^2 7<Dliii]mmt "H" il^&U, 
AND2 3®m:^JM•^^i "L" il^oX, ^y^gP 1 2 tt:r>^/^®i::&So 
[0 0 3 3] 

ZltllCj;y. JTAG/Jf- h 1 1 liTAP 1 3, 1 4 iCg^^S tl. T^A^y 

SA^bCPUi 6:atF7^'y i/^ROM 1 8tcT^ir:^i--5z:i:*^-e^«>J:e)lc 

[0 0 3 4] 

^^^tiSTAP 2 4 i:, ^i^T AP 2 4 bX-^A e>*i:tr KPXAD 2 h 
^-^?DT 2 h LT^^-^-5i/:7 hlxS^X^ 2 6, 2 5 il. :i®i/7M^ 

S^'X^J^ 2 5(D^i^P^^lCi:oT:7^-/i/^ROM 1 8$:T^-feXL/, ^«^mb;fe^ 
7^-5tDT 1 ^$>:7 h X^i^y^-^ 2 60D7^-^DT 2 ifc LT V^S^^^A^Sritie 
^'5ifc^#|2 7 S:>tbTV>S„ CltltCjiy, :7 ^ ^y i^ri R OM 1 8 (DIH-^t^- ^ 

[0 0 3 5] 
(^2®||]6g?^^) 

E3tt, 2{5:^^(Z)||2©^Jg?^ffi^^i-v-r 3>®«^0X$)y, a 1 If ©51 
[0 0 3 6] 

0 1 cfiC?)S/:7 M/i;::^^ 2 6 JCf^^T, TAP2 4*^e>#X. 

7<Z)itie^^S:?!j';7i^ h-rS?5ji:7>^ 3 0 ?:^^-tTV^So ^'^^^^r 2 9 <Dm:trM 
TK l^:^AD2i:bT-feV^^22 §::n-bT-7^^y S/a.ROMl 8 {C-^^x. 
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A-:7D-'fB-^OVF*W>/t-^ 2 8 ^r^UTAND 2 3 2 ® A:^Jfi!IlC# 
[0 0 3 7] 

[0 0 3 8] 

^•r, T^A'i/^^gS: JTAGtK- M 1 tCg^^L, -fe ^ ^ 2 2 2 (Z> A 

®T Fl^xSg^tCg^^^tiSo *7t, :*'i7>^ 2 9, 3 0 0 IC^ U ytS 

3V> KS:A:^J-rSo 

[0 0 3 9] 

r^C. T^/t-z^^fiT&^e, J TAGiK- h 1 1 IC, •7^>y a. ROM 1 8© 0# 
:fe(Z)7^-^DT 2 S:#^-2>o 5^-^5fDT2ti. J T A GiK- h 1 1 T A P 2 

4 ^:;^bTt/:7 h 2 5 ic-^x.^tiT##$tiSo iyy h Wy.^ 2 sjc 

##Stv;t7=-3rDT2tt, itgt^2 7(7)m2(DA:trMlc#;te>ti-5o 5^7 
'^^^r 2 9 ©UttOXfeSCDX, :7^^y i/3.ROM 1 8 ^ 0 P^^^'J^^^ 
m$tl> 7=-3?DT 1 i:bTitl«^2 7(Z)||1 ©AiJMlC^^^tlSo 
Tl, DT2tt^^^bVA©T% ltgt^2 7®mij^#tt "H" il^&U, i^^l^ 
^ 3 O^ftliJfJnUT 1 il^So 
[0 0 4 0] 

Bf^^tNT, 5=A«/^^^g3b^e> J TAGjK- h 1 1 IC, ^'^-/S/a-ROM 1 8 
® 1 S^S^-t"- ^? D T 2 5:#;t-5i:^{C, ^ n ^y ^J^M-^CKIC JroTb!?'^?^^ 2 

T2 i:, >^^^y $/rxROMl 8 (Z) 1 #;H67J)^ ^jM^^ffi^tlit^^- ^ D T 1 *^jtic$ 
tiSo ^^M#tt^Lv>®i?, :*r'i7>^ 3 0(Z)ffil±itinibT2 h^&So 
[0 0 4 1 ] 
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9 #2 0 0 0 — 3 7 5 8 2 

, zniz^V. AND 2 3CDmij#-ttt "L" i:«;oT, :^>f 1 2 li^T > 

[0 0 4 2] 

g^M^^l-STAP 2 4 ii, rOQTAP 2 4 S::^bT^^ e)tlfe-7'- D T 2 
#-r-2>S/-7 h \/V7.9 2 5 i:, T Ki^x^-^AD 2 $:«M^>c:^ > hrv:fhxy 
^-/.>3.ROMl 8^#A-5;57'>>^r 2 9 i:. r © 7^ >y ^/ol R OM 1 ^ts^^U 

3 oTIg T' U . ^ 1 ® mi&BM J: U % H IC J|^^ jSc -fe 3. 'J 5^ >r oTIg ^C 

[0 0 4 3] 

[0 0 4 4] 

>^ 2 9 ASr^ltSh^lC, 3©:7!j':7>^ 2 9 AC^iB-fBA^filltC, H 1 i: 
[0 0 4 5] 

[0 0 4 6] 

^■f> "T^^l^y J TAGjJf- Ml tcg^^b. -fe l/^^ 2 2i>^m2(r>K 

MA^ -fel/^^ 2 2 S::^LT:7^^y i/o-ROMl 8(Z)T K I^^^^IC^^S 4xS 
o 3 0(3!)ft$:0lCi? y T-rsnv> F^A:^J-rs = 

[0 0 4 7] 
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. r Kly>^AD2 i:7=-^DT 2«, JTAG/J<- hllA^e>TAP24 ^ifTL 
X. h VS^'X^ 2 6, 2 5 lC^tl-ftl'^it^tl''&o 
[0 0 4 8] 

jgic. y^g*^?>, i/'7 h l/^:^'::^^^ 2 6©^^#I^^$:*'>>^ 2 9 Alc 

-^t DT 1 i:bTJtf«^2 7®||i ®A*ii!Ilc-^;ie>nSo itit^2 7® 

||2©A:*jfilIlci±, M/e^'x^2 5lC'^i#$4x:fe7=-^fDT2*^^^e>tlS 
. T^-^DTl. DT2^±S^^bV^®T% itfiH 2 7 ® m;^jM#l± " H" fc^ 

[0 0 4 9] 

5^^^v^T, 7=A^yi7*^g7b^e> J TAG;i<- M 1 JC, 7^ S/n- ROM 1 8 
(Dn+ lS^®7^-^'DT2S:-^xSi:^lC, -Jr a ^«-^C KlC J: oT:ij^7> 

^2 9A©'fiiS:i5ettJiJn$-&-5= micj:*;. ^Av^mmtf^^^^^tltz.'f 

— ^DT2 i:, :7 9^y S^rrROM 1 8 CD n + 1 ^^^^Jii^ tlfe-T^- ^ D T 

[0 0 5 0] 

J!jii±®i;^ic, -®ii3 09^ig?^ffi<^)"7-r=i>ii. jtagjK-m ic*:^ 

^M^tiSTAP 2 4 il, -(Z)TAP 2 4 $:i^bT#;t^4x:t-7=-^DT 2 5:^ 
/^-^^^-S^^J't'^^ 2 9 Ail. CKDv'^^y S/:iROM 1 8 ^j^^ffi $ tlfef^- ^ 

DT 1 i:7^7t^yy^s*^e)#^e>tlfc5^-^DT2S:Jt^^T-^^lIlS[^;^J'^7> 
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000 — 37582 ^ 

So 

[0 0 5 1] 
[0 0 5 2] 

«rig«i^ai««^^U) 3 1 S^ttrrvNSo rtiic#vv TAPi4i: 

AND 2 3 ^nmh. >f 2 8®m:tfM$:>^-f -y^^l 2©^W3S^IC^ 

[0 0 5 3] 

3®^J5S?^«i:l^'»fc, ^y^h(Dmmfi^^cPUi ea^y'/^y^^-^mK-t^m 

H4 nmUKij'yy'Si 3 o®:r-A-7^-'©-^ovF^c«^v^T^r|g^c•rs<fc 

[0 0 5 4] 
[0 0 5 5] 

^J^MilbTtt, ri?C<D (a) , (b) (D J: e> ^%®*^feSo 

[0 0 5 6] 

[0 0 5 7] 
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9 0 0 0- 3 7 5 8 2 ^ 

[0 0 5 8] 

li^Sic T ^ -fe X -r s z: A^-e ^ s o 

[0 0 5 9] 
[0 0 6 0] 

-b ^ zi U -5^ >f ^a*^ "Tig C S o 
[0 0 6 1] 

1 5 aisE# 2001-3006942 



^ #2000—37582^ 

[0 0 6 2] 

o 

[HI] 

[H3] 
[04] 
[H5] 

11 J TAGtK- h 

12 T^^ivf-^ 

13, 14, 2 4 TAP 
1 6 CPU 

1 8 7^»yi/a.ROM 

2 5, 2 6 $/:7 M^>:^':^^ 

2 7 ^m.^ 

2 9, 2 9 A, 30 ■fy'Oy^ 

3 1 VX^' ROM 
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[03] 



J 
T 
A 

G 

I 



TCK 
TMS 



11 



TDO 




IQVF 



T 
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P 



13 
15 



CPU 



-16 

T" 
19 



AD1 



21 



SEQ 
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1 P 
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T 
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20 
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30 



27 
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[05] 



J 
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mm 



mm] 



mm] -fe^s^rLU^^f tf^y hLt^T't;> #^®^f^lC J: U J T AG 

m^^B] J TAGtH- hi 1 A^e>T Kb:^AD 2 il^^-^^DT 2 A^A:^^ 
n-Si:. Z:tie)©T KU>^AD 2 2 T A P 2 4 $:/M.T^tl-€ 

tl$/7 M/^^'>?.^ 2 6, 2 biZUW^tl^. T K^:^AD 2tt>'^^yS/rLROM 
lC#;ie)tl. z:©TK^>^AD 2T'li^$tlS#%®7^-^DT l*^^^^ffi$4x 
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